T he term "spinal arachnoid cyst" denotes a relatively rare entity among spinal lesions. According to some authors, extradural cysts are less common than intradural ones, but others don't believe this. Symptomatic extradural cysts are even less common. Preoperative detection of the dural defect is critical in managing these lesions. This is done with investigative modalities like CT myelography in most of the cases. Giant spinal extradural arachnoid cysts extending to the sacral levels present a unique difficulty-no space is available to do traditional CT myelography. This problem can be obviated with the use of intraoperative dynamic MR myelography. There are various surgical approaches for management of spinal arachnoid cysts. The principle of treatment in the spinal extradural arachnoid cyst is to do all possible investigations to find the site of communication between the intradural compartment and the cyst, and this is usually done by myelography. Giant dorsal lumbar arachnoid cysts are even more difficult to treat because myelograms are difficult to obtain in all cases. The traditional approach of laminectomy and marsupialization has certain disadvantages that include a high recurrence rate, back pain, and kyphosis. To our knowledge, we are reporting the first case of the use of dynamic MRI in the operative management of a spinal arachnoid cyst.
T he term "spinal arachnoid cyst" denotes a relatively rare entity among spinal lesions. According to some authors, extradural cysts are less common than intradural ones, but others don't believe this. Symptomatic extradural cysts are even less common. Preoperative detection of the dural defect is critical in managing these lesions. This is done with investigative modalities like CT myelography in most of the cases. Giant spinal extradural arachnoid cysts extending to the sacral levels present a unique difficulty-no space is available to do traditional CT myelography. This problem can be obviated with the use of intraoperative dynamic MR myelography. There are various surgical approaches for management of spinal arachnoid cysts. The principle of treatment in the spinal extradural arachnoid cyst is to do all possible investigations to find the site of communication between the intradural compartment and the cyst, and this is usually done by myelography. Giant dorsal lumbar arachnoid cysts are even more difficult to treat because myelograms are difficult to obtain in all cases. The traditional approach of laminectomy and marsupialization has certain disadvantages that include a high recurrence rate, back pain, and kyphosis. To our knowledge, we are reporting the first case of the use of dynamic MRI in the operative management of a spinal arachnoid cyst.
Case Report

History and Examination
A 25-year-old woman presented with chief symptoms of middle-and low-back pain, numbness below the waist, weakness in both lower limbs, and a burning sensation in both lower limbs for 10 years. Her symptoms had been worsening over the last 6 months, with the onset of walking difficulty, which progressed to paraplegia and a bedbound stage in the last 5 months. There was no history of a sensation of stiffness in any of the limbs, difficulty in walking in the dark or over uneven surfaces, or bowel or bladder disturbances. There were no other contributing medical or surgical comorbidities. There were no significant contributory general or systemic findings.
Evaluation of the nervous system revealed the patient to be conscious; obeying commands; oriented to place, person, and time; and alert, with normal speech and memory.
Cranial nerve functions were normal. Muscle bulk and tone was normal in her upper limbs and decreased in bilateral lower limbs. According to the Medical Research Council (MRC) scale, power was 5/5 in all muscle groups of the upper limbs. 6 On examination of bilateral lower limbs, bilateral hip flexion was 3/5, and extension, abduction, and adduction were 2/5. Right knee flexion was 2/5, extension was 2/5, left knee flexion was 3/5, and extension was 0/5. Right ankle flexion was 0/5, left ankle dorsiflexion was 2/5, right toes were 0/5, and left toes were 2/5. All deep tendon reflexes (DTRs) were 2+, and bilateral ankle and knee jerks were absent. Abdominal reflex was absent, plantar reflex had a bilateral mute response. Sensory examination revealed graded sensory loss below T-10. Bilateral lower-limb joint position sensations were impaired, whereas perineal sensations were preserved. There were no cerebellar signs, and the patient's gait could not be tested. The Nurick score, was Grade V. 7 Results of a hemogram, biochemistry, and other laboratory investigations were within normal limits.
The patient was informed of the potential risks of this procedure and the fact that its full safety profile was unknown. She was further informed of and consented to the off-label use of intrathecal Gd.
Neuroimaging
Admission MRI of the whole spine revealed a well-defined extradural cystic lesion extending from T-10 to S-1, with features suggestive of arachnoid cyst (Fig. 1A) . The lesion was compressing the cauda equina, was displaced anteriorly, and showed no enhancement on contrast.
Operation
First Stage. After discussion with the patient and her relatives on the nature of this disease, management options, and likely complications, surgery was planned for the patient. Surgery was performed in 2 stages. In the first stage, under general anesthesia and in the prone position, the patient underwent a T-8 laminectomy using the C-arm because this vertebra was clearly above the upper margin of the lesion. A lumbar drain was inserted, directed downward. The patient was then moved to the MRI suite under general anesthesia. The patient was transferred prone onto the MRI table following all aseptic precautions. Initial imaging was performed for finalization of the sequence parameters and localization of the catheter. Subsequently, without changing the patient's position or scanner location, 3 ml of Gd (Magnevist) was injected into the intradural catheter through an extension tube.
Serial imaging was done 4 times, until the cyst was seen almost completely filled with contrast on a T1-weighted fast sagittal sequence (TR 835 msec, TE 9.6 msec, field of view 320, echo train length 3, slice thickness 4 mm). An axial 3D T1-weighted volumetric interpolated breath-hold examination (VIBE) sequence was also obtained (slice thickness 2 mm, TR 8.7 msec, TE 4.7 msec, matrix 512 × 512) with fat suppression, with a field of view including the surgically treated site and covering the cyst (Fig. 1A) . Postcontrast imaging (Fig. 1B and C) revealed progressive filling of the cyst in a craniocaudal direction. The site of the leak was identified along the left root sleeve of L-1 because this was the only site that showed multilobulated irregular morphology ( Fig. 1D and E) . This additional imaging technique during surgery was critical because in this patient the lesion was extending from T-10 to S-1, restricting the access through the L3/4 space for a conventional CT myelography.
Additionally, because the pressure gradient is from the intradural to the extradural compartment, injecting the contrast through the L3/4 space entailed the chance that it could fill only the cyst without demonstrating the site of the defect. Because the presumed site of the leak was not known, we preferred MRI to CT, considering the radiation dose associated with acquiring the CT scans of the dorsolumbar spine multiple times after addition of contrast. The intraoperative CT that we have is a single slice, and we thought the reconstruction quality might be suboptimal for detecting a small leak.
Second Stage. In the second stage of the surgery, a T12-L2 laminectomy was performed, the defect was identified along the left root sleeve of L-1, and fenestration of the arachnoid cyst was done, with repair of the dural defect (Fig. 1G) .
Postoperative Course
The patient tolerated anesthesia and surgery well. Her postoperative recovery was uneventful, with improvement in pain. Postoperative MRI of the dorsal lumbar spine (Fig. 1F) performed at 6 months showed complete resolution of an arachnoid cyst. The patient was treated postoperatively with supportive medications, physiotherapy, and rehabilitation. She was followed up after 3-month and 6-month intervals. On follow-up, she improved clinically from Nurick Grade V to Grade IV (was able to walk with minimal support). At follow-up the patient had no pain, and her muscle bulk and tone were normal. Power was MRC Grade 4/5 for bilateral hip in flexion, extension, adduction, and abduction; bilateral knee was 4/5 in flexion and other movements in that muscle group; right ankle was 3/5; left ankle was 2/5; right toes were 2/5; and left toes were 2/5. All DTRs were 2+, and bilateral ankle and knee jerks were absent. Plantar reflex had a mute response bilaterally. The patient had improved significantly in the postoperative neurological examination.
Discussion
The diagnosis of giant spinal arachnoid cysts is clinical and radiological, with the use of MRI, CT myelography, or a combination of both. 8 A laminectomy approach can cause postoperative complications, especially when the cyst expands more than one level. Almost all studies highlight the effort to identify the site of the leak by using various imaging modalities. The extradural collection may not correlate with the site of the defect. Identifying the exact location of the defect reduces the extent of laminectomy, marsupialization, and its associated complications.
Ellika et al. studied 5 patients with large extradural arachnoid cysts. All of these fluid collections extended over multiple segments, and MRI demonstrated the fluid collections but not the exact site of the leak.
Goel et al. reported using Gd-enhanced MR cisternography, and they found it to have potential for clinical applications. They concluded that diagnosis and localization of the fistulous site are better demonstrated due to this modality's high-contrast resolution, the absence of bone artifacts, and direct multiplanar imaging. 3 We realized that the resolution of the images was the important factor in identifying the site of the defect. Therefore, we performed 3D VIBE sequences in the axial plane in addition to the T1-weighted fast sagittal sequence. The risk profile of administering intrathecal Gd must be considered. Intrathecal Gd is usually found to be safe at lower doses ranging from 0.5 ml to 1 ml in previous studies.
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Intrathecal Gd is not FDA approved, and serious side effects ranging from nausea, vomiting, headache, anaphylactoid reaction, and seizures to encephalopathy have been reported with the higher dose of Gd administered. 5 Patients should, therefore, be made aware of all the potential complications with intrathecal Gd, and special care should be taken to obtain consent from the patients regarding its off-label use. 1 In our case the patient was moved from the operating theater to the MRI suite, which might create a breach in the sterility. This problem can be avoided by instituting an intraoperative MRI facility and precautions to maintain sterility.
Despite these limitations, we present a novel approach in the management of a giant dorsal lumbar arachnoid cyst. The giant spinal extradural arachnoid cyst is a complex and difficult clinical entity. It is difficult to perform traditional CT myelography in such cases. We are reporting a first case in which intraoperative MR myelography has been used for detecting the site of the leak in a giant dorsolumbar arachnoid cyst. We can avoid potential complications of long, multilevel laminectomy and marsupialization. Sequential intraoperative MR myelography is a very useful technique to identify the site of the defect in giant spinal extradural arachnoid cysts, thus reducing the extent of laminectomy and associated morbidity. Using dynamic MR myelography may be especially helpful in centers in which a facility for intraoperative MRI is available.
